We discuss a special construcAon of SO (10) 
In the SO(10) 2) c is extremely large but a and I are very small. Then we get
This means we have a very heavy right-handed neutral lepton x2 and a very light left-handed neutrino x1.
3) ~7 is small but k and c are much smaller. Then xl and x2 are both not pure leftor right-handed and Iml-m2] << ml or m 2' As an example, when k=c
In case 3) we may have observable neutrino-antineutrino oscillation', a process which violates lepton number (and fermion number) conservation directly.
Let us discuss how we can make case 3) work in the SO(10) model.
We will present a model whichproduces case 3). Incidently, this model does not need a Higgs 16-plet.
To express everything more clearly , we discuss some mathematical points first.' One of the maximal decompositions of SO (10) is down to SLJ(~)~XSU(~)~XSO(~). SO(6) then can breakdown to color SU(3) and hypercharge U(1). Because color is an unbroken symmetry, all mass terms must be in color singlets. However they may have different SU(2)LxSU(2)R properties. In fact, n, 6 and c terms are in (2,2), (3,l) and (1,3) respectively with quantum number (Ti,T!$ = ($,-$),
(1,0) and (0,l) respectively. All known fermions can be put in 16-plets.
As we know, 16x16 = 10+120-t-126, 16x16 = 1+45+210. These representations transform under the subgroup SU(2)LxSU(2)R~SO (6) Having no mass at the tree level, the neutrino gets a Dirac mass at the one loop level5 (Fig. 1) + where E is the mixing between W + L and WR ML c % -sine % w QJ lo-2 -1o-3 .
Also the neutrino gets a Majorana mass at the two loop level. We (18) where M is the unification mass scale about 10 l4 GeV. As we know, G<Q> Q mu, here G is the Yukawa coupling constant between the Q and u quark. 
